27. Feb. 2002 1 4:1.7 MARKS & CLERK, HK No-6450 P. 3 



- l - 

Inventor: Jackson Luk Wah CHU 



Title: 



ELECTROLUMINESCENT LIGHTING DEVICE 

The present invention relates to an electroluminescent 
lighting device that is elongate and flexible for use in 
5 various lighting applications. 



BACKGRAOUD OF THE INVENTION 

Electroluminescent lighting devices are known. These 
10 typically have a multi- layered structure including, for 
example, an indium tin oxide layer deposited on a 
substrate. A layer containing phosphorus or similar 
material may cover this. An additional dielectric layer 
may overlie the phosphorus layer, which is typically a 
15 barium titanium oxide layer such as barium titanate. 

The structure may further include a conductive layer of 
silver ink, carbon or the like for the conduction of 
electrical current and, finally, an insulating transparent 
20 or translucent outermost plastic layer or the like for 
protection. 



upon the passage of an alternating or pulsating direct 
current through the layers, including the indium tin oxide 
25 and silver ink or carbon layers, there is a general 

migration of electrons that release energy as light during 
the process. The released light can be emitted through 
surrounding layers to provide light from the devices as a 
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Although such devices have been around for many years, 
they have generally been used as back- lights for 
5 illuminating signs on a rigid support. Although devices in 
a flexible cable form is also known, for example as 
disclosed in United States Patent No. 5,485,355, their 
constructions that enable the conduction of electrical 
current are found to be complicated and/or unreliable. 

10 

I- 1 The invention seeks to mitigate or to at least alleviate 

O such problems by providing an improved electroluminescent 

Sj lighting device. 

13 

ifl 15 SUMMARY OF THE INVENTION 

S According to one aspect of the invention, there is 

las' 

jf provided an electroluminescent lighting device comprising 

fU an elongate flexible body having an inner part and an 

20 outer part, said outer part being of light- transmissive 
material, an elongate multi-layer electroluminescent 
element including a pair of co-extending conductive 
regions and extending along the inner body part, a pair of 
elongate conductors extending along the inner body part 
25 for supplying electrical power to the electroluminescent 
element, said conductors being separated from the 
electroluminescent element by at least a portion of the 
inner body part, and a plurality of flexible contact 
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elements located at intervals along the inner body part 
for electrically connecting the conductive regions of the 
electroluminescent element to the conductors, each aaid 
contact element having a first part in contact with a 
5 respective said conductive region and a second part 

extending through said portion of the inner body part and 
contacting a respective said conductor. 



- ;, 



ii :; 



Preferably, the electroluminescent element is supported by 
10 the inner body part. 

More preferably, the inner body part is formed with a 
channel holding the electroluminescent element therein. 

15 Further more preferably, the channel has an open side 

having a reduced width which is smaller than the width of 
the electroluminescent element. 

It is preferred that the electroluminescent element has a 
2 0 flat cross -section and opposite edges, along which edges 

the conductive regions extend respectively in a continuous 
manner . 



Preferably, the conductors are embedded within the inner 
25 body part. 

It is preferred that the conductors are provided by 
respective stranded metal wires* 



02/27/2002 WED 00:18 [TX/RX NO 9693] t§005 



27. Feb. 2002 14:18 



MARKS & CLERK, HK 



^ o - 6450 P. 6 



- 4 - 



si 



In one preferred embodiment, the flexible contact elements 
are formed as conductive resilient inserts. 

S Preferably, at least some of the inserts are of conductive 
rubber . 

In another preferred entbodiment , at least some of the 
flexible contact elements are formed of wire. 

10 

Preferably, the wires are soldered to the elongate 
conductors . 

Preferably, the wires are clipped through the conductive 
15 regions of the electroluminescent element. 

According to another aspect of the invention there is 
provided a method of forming the above -disclosed 
electroluminescent lighting device, the method comprising: 

20 cutting a plurality of access cavities in the inner body 

part, inserting a conductive rubber piece into each cavity 
to come into contact with one of said elongate .conductors 
and installing the electroluminescent element into the 
inner body part so that each of said elongate conductors 

2 5 and one of said conductive regions of the 

electroluminescent element comes into contact with one or 
more of said conductive rubber pieces. 

In yet a further aspect of the invention there is provided 
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a method of forming the above -disclosed electroluminescent 
lighting device, the method comprising: taking the inner 
body part and cutting a plurality of access cavities 
therein to expose portions of each elongate conductor and 
said conductive regions, the method further comprising 
attaching respective pieces of flexible wire to each 
exposed portion of each elongate conductor and attaching 
each piece of flexible wire to a. corresponding exposed 
portion of the respective conductive region . 

It is further preferred that the outer body part is 
extruded onto the inner body part to form the complete 
electroluminescent lighting device. 



15 According to another aspect of the invention, there is 

Si 

p provided an electroluminescent lighting device comprising: 

i.l 

^ an elongate flexible body of light -transmissive 

C material , 

fU an elongate mult i -layer electroluminescent element 

20 extending along and/or. within the body and including a 

pair of co-extendsive elongate conductive regions, 

a pair of elongate conductors extending along and 

within the body for supplying electrical power to the 

electroluminescent element, and 
25 wherein each elongate conductor provides electrical 

power to the electroluminescent element via a respective 

one of said conductive regions throughout the length of 

the electroluminescent lighting device. 
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Preferably each said elongated conductor is attached to a 
respected said conductive region by electrically 
conductive glue. 

Preferably the conductive glue is flexible* 

Alternatively each said elongate conductor is in direct 
contact with a respective said conductive region. 

Preferably, the device is formed as a co-extrusion wherein 
the body, electroluminescent strip and the elongate 
conductors are extruded simultaneously. 



15 Preferably be conductive glue is co- extruded with the 
device. 

It is preferred that the electroluminescent element has a 
flat cross -section and opposite edges, along which edges 
2 0 the conductive regions extend respectively in a continuous 
manner ♦ 



It is preferred that the conductors are provided by 
respective metal strips of rectangular cross -section. 

25 

Preferably the metal strips are of copper. 

It might be desirable to provide an electroluminescent 



02/27/2002 WED 00:18 [TX/RX NO 9693] ©008 



27. Feb. 2002 14 : 20 MARKS & CLERK, HK 



No. 6450 P. 9 



- 7 - 

lighting device having a form of ^chasing-effect" . To 
this end, a third optional elongated conductor can be 
positioned in between said pair of elongate conductors, so 
as to provide three elongate conductors extending along 
5 and within the body* These three conductors might receive 
a specially controlled power supply to achieve a changing 
or chasing visual effect in the electroluminescent device* 



The third elongate conductor might be connected to another 
10 conductive region of the electroluminescent strip, or 
might be connected by wires to one of the regions 
associated with the pair of conductors. 



As an alternative, the third conductor might be associated 
# 15 with a different layer of the electroluminescent strip. 

Where the third elongate conductor is associated with a 
lj ! conductive region in between the conductive regions that 

jplj 

fy are associated with said pair of elongate conductors, 

2 0 conductive glove might, be provided between the third 
elongate conductor and that conductive region. 

Alternatively, the third elongate conductor might be in 
direct contact with the third conductive region. 

25 
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BRIEF DESCRIPTION OF DRAWINGS 

Preferred forms of the invention will now be more 
particularly described, by way of example only, with 
5 reference to the accompanying drawings, in which: 

FIG. 1 is a perspective view of an inner body part of an 
electroluminescent lighting device; 

10 FIG. 2 is a schematic perspective view of a portion of a 
finished electroluminescent lighting device including its 
outer body part an electrical connector; 

FIG, 3 is a schematic perspective illustration of an 
15 electroluminescent lighting device having conductive 
rubber contacts therein; 



FIG, 4 is a schematic end elevational view of the 
iU embodiment of FIG. 3; 



20 



Fig. 5 is a schematic side elevational view of a portion 
of the embodiment of FIG. 3; 

FIG. 6 is a schematic perspective view of an 
25 electroluminescent lighting device having flexible 
metallic wire contacts; 

FIG. 7 is a schematic end elevational view of the 
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embodiment of FIG. 6; 



Ill 



FIG. 8 is a schematic side elevational view of a portion 
of the embodiment of FIG, 6; 

5 

FIG* 9 is a schematic end elevational view of the 
embodiment of FIG. 3; 

FIG. 10 is a schematic side elevational view of a portion 
10 of the embodiment of FIG. 3. 

FIG. 11 is a schematic perspective illustration of another 
electroluminescent lighting device; 

15 FIG. 12 is a schematic side elevational view of a portion 
of the lighting device of FIG. 11; and 

FIG. 13 is a schematic end elevational view of the device 
of FIGS. 11 and 12. 

20 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIME NTS 

Referring to FIGS. 1 to 10 of the drawings, there is shown 
25 an electroluminescent lighting device or light 10 
embodying the invention, which light 10 is of an 
indefinite length and has a elongate flexible body 20 made 
of a transparent or translucent material such as plastic 
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including polyvinyl chloride in particular. The body 20 is 
manufactured initially as an extruded inner base strip 30 
(Figure 1) which is finally enclosed by an outer sheath 40 
of the same or like material extruded thereon for 
5 protection (Figure 2) . 



The base strip 30 has a generally flat rectangular channel 
shaped cross-section consisting of a lower part 31 and an 
upper part 32 , in which upper part 32 a channel 33 is 
10 formed. The upper part 32 includes a pair of co-extending 
Nj horizontal integral flanges 34 on opposite sides of the 

Q channel 33, which lie on the same plane parallel to and 

\j immediately above the channel 33. The flanges 34 extend 

% laterally over part of the opposite sides of the channel 

W is 33 f thereby reducing the width of the channel open side 

O and forming a pair of opposed side grooves 35 facing each 



rt other, 



Hi During extrusion of the base strip 30, a pair of 

20 electrically conductive metal stranded wires 36, for 

example made of copper, is embedded within opposite sides 
of the lower part 31, each of which is positioned directly 
below the corresponding side groove 35* The wires 36 serve 
the purpose of supplying electrical power to the overall 
25 electroluminescent light 10, as hereinafter described- 
The electroluminescent light 10 includes an 
electroluminescent strip 50 fitted within the channel 33 
of the base strip 30. The electroluminescent strip 50 is 
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manufactured to have a mult i -layer structure as referred 
to in the prior art description above, and has a width 
smaller than that of the open side of the channel 33 as 
between the flanges 34. More specifically, the 
5 electroluminescent strip 50 has an underside having 
opposite edges , along which a pair of co-extending 
continuous electrically conductive tracks 52 {made of 
silver ink, carbon or the like) is exposed or otherwise 
provided. While being used in the channel 33, the 
10 electroluminescent strip 50 is separated from the wires 36 
by the portion of the base strip 30 forming the bottom of 
the channel 33- The tracks 52 are to be electrically 
connected to the respective power supply wires 3G by means 
of a plurality of flexible contact elements 60. 



In the embodiment of FIGS. 3, 4, 5/ 9 and 10, flexible 
contact elements 60 are formed of a conductive, resilient 
material such as conductive rubber. As shown in FIG, 9, 
the conductive rubber elements 60 extended between the 
2 0 tracks 52 of the electroluminescent strip 50 and an 

elongate conductor 36. In order to install the contact 
elements 60, cut-outs 70 are made at each side ^of the base 
strip 30 and the conductive rubber 60 in a pre-fQrmed size 
to fit within the cut-out 70 is pushed into place. To 
25 achieve this, prior to installation of the 

electroluminescent strip 50, the flanges 34 are prised up 
in the direction indicated by arrows A. This provides 
vertical, downward access for forming the cut-outs and 
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then inserting the rubber blocks 60. When the cut-out 70 
are formed, portions of the elongate conductors 36 are 
exposed for contact by the conductive rubber blocks. 

In the etribodiment of FIGS . 6, 7 and 8, cut-outs 70 are 
made through the bottom of the base strip 30. Instead of 
using conductive rubber or the like, flexible metallic 
wires 80 are soldered at 90 to the elongate conductors 36- 

The other end of each wire 80 is soldered at 91 to a 
piercing clip 81 in the form of a H U' that has two prongs 
that are pressed through the conductive regions 52 of the 
electroluminescent strip 50 and bent down thereon for 
permanent electrical contact. The cut-outs 70 are spaced 
along the bottom of the base strip 30. 

In both of the embodiments, the outer layer 40 is extruded 
over the base strip 30 to thereby seal the contact 
elements in place. 

Ill 

20 As can be seen, the contact elements 60 or 80 are spaced 
at regular intervals along and within the base strip 30 
which includes the pair of wires 36. 

In the embodiment of FIGS. 6, 7 and 8 the 
25 electroluminescent strip 50 is inserted into the channel 
33 of the base strip 30, while the side flanges 34 are 
temporarily prised open, and prior to the soldering steps. 
The electroluminescent light 10 is cut into a suitable 



10 



CD 



15 
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lengths for use, with each end thereof covered by a 
rectangular plastic end cap 42. One of the end caps 42 
incorporates a pair of terminal pins 44 having outer ends 
46 and inner ends 48. The outer ends 46 are for connection 
5 to an AC or pulsating DC power source. The inner ends 48 
are sharp for piercing into the respective end of the base 
strip 30 and providing electrical connection with the 
respective wires 36. 

In Figures 11 to 13 of the accompanying drawings there is 
schematically depicted an alternative electroluminescent 
lighting device 100. Device 100 does not include inner 
and outer body parts, but rather comprises a single light - 
transmissive body 101 which is typically formed of PVC, 
Within body 101 there is located an electroluminescence 
panel 103 having a protective layer 102 thereon. 

Each of a pair of elongate electrical conductors 105 is 
positioned beneath respective outer conductive regions of 
the electroluminescent- panel 103 , Each electrical 
conductor 105 is preferably of rectangular cross-section, 
being formed of solid copper or other metal. 
Respective strips of flexible electrically conductive glue 
104 attach the copper conductors 105 to the conductive 
regions of the electroluminescent panel 103 . 

The embodiment depicted in Figures 11 to 13 is formed 
using a single extrusion process wherein the 



m 



10 



1! 



15 



20 



25 
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electroluminescent panel, conductive adhesive and elongate 
conductors are all encased in the PVG body during an 
extrusion, 

5 The invention has been given by way of example only, and 
various modifications of and/or alterations to the 
described embodiments may be made by persons skilled in 
the art without departing from the scope of the invention 
as specified in the appended claims. For example, a 
10 single eletroluminescent light could be formed with both 
H ! the flexible rubber type of contact elements and the 

0 

13 flexible wire type of elements. These may be regularly or 

Jy randomly alternated along a single wire 46 or one type 

jj( might be provided along one of the wires 4 6 and another 

\C 15 type provided along the other wire 46. 



m 



A further modification as shown in the drawings, as yet 
not discussed, is the provision of a third elongate 
conductor shown for example at 36' in FIG* 1. This 

20 additional conductor is provided for the purpose of 
providing a controlled visual chasing or alternating 
lighting effect in the electroluminescent strip. Each of 
the three conductors can receive electric current from a 
control circuit providing a desired reversal of current to 

25 or intermittent on/off control, or variable up/down 
control to alter lighting intensity and/or visually 
perceived lighting positions. For example, lighting could 
be controlled so as to appear just between conductor 36' 
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and either one of the outboard conductors 36, 
Alternatively, current could be reversed so as to provide 
a visual moving effect in either direction across the 
device for example. 

5 

In the embodiment of FIG. 4, the optional central 
conductor 36' has associated with it a flexible contact 
element 16 ' just as each of the elongate conductors 36 has 
an associated contact element 60. In the embodiment of 
10 FIG. 7, the central elongate conductor 36' has a flexible 
wire 100 extending across to one edge region of the strip 
O 50 for connection in the same manner as is wire 80, 

5 although in a position along the strip as illustrated for 

U example in FIG- 8. The cut-out 17' need not be positioned 

W 15 exactly mid-way between cut-outs 70, but can be positioned 

13 closer to one of those cut-outs than the other. In FIGS. 

ii| 9 and 10, the depicted embodiment has a central elongate 

tZ conductor 36' and a flexible conductive element 160. 

U 

111 Again, as shown in FIG. 10, this conductive rubber 160 can 

20 be mid-way between item 60 or closer to one of them. 

Similarly, in the embodiment of FIGS. 11 to 13, the items 
104' and 105' are the same as those indicated stnd 
described earlier as 104 and 105. The third conductor can 
be mid-way or closer to one or the other of the output 
2 5 conductors . 

The third conductor in each of the depicted embodiments 
can be in contact with a different layer of the 
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electroluminescent strip than that to which one of the 
other conductors is associated, To this end, the 
electroluminescent strip can be manufactured with 
lengthwise spaced portions of one or more layers removed 
5 to allow contact with a layer thereabove. Also, the 

electroluminescent strip might have non- conductive lateral 
spaces at various positions along its length so as to 
divide the strip into lengthwise segments that can be 
illuminated individually or in groups to achieve a chasing 
10 effect upon receipt of controlled current via the various 
elongate conductors. 
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